IN the ten months that have elapsed since the beginning of heavy air attacks on London I have learnt that our peacetime methods of treatment of eye injuries do not apply very well to wartime.
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Some of the cases I have been able to deal with at once. Others have had to wait because I was unable to be in two places at once. It was this latter fact that first brought home to me the possibility of leaving a badly injured eye for twenty-four hours, and still get a good result. In several cases I found that it was easier to deal with cases that had had to wait, and consequently I soon began to leave patients unoperated on purpose, and I found that the results were apparently better. In the past I have been impressed by the degree of shock and restlessness shown by patients with perforating eye injuries, and the need for getting a good 7th nerve block in these cases before submitting the eye to a thorough examination or operation.
I think that after the lapse of time this shock passes off, and the patient is in a better condition to stand operation. This must apply with even more force in the case of air-raid casualties, who are even more shocked than civilian cases of injuries to the eye, as they have often been concussed, buried or have suffered other injuries.
You will have been struck by the extraordinary grimy condition of most of these unfortunate people. The dirt appears to have been blown deep into the pores of the skin, and the conjunctival sacs are usually filled with a slimy mud-pie made up of mucus and dirt. It is well to subject all these eyes to two or three hourly irrigations with an alkaline lotion before attempting any operative interference, and at the time of-operation I like to irrigate the conjunctival sac with 2% silver nitrate for long enough to produce a slight film of white over the corneal surface, before commencing the operation. This forms a protective coat over the particles which may be embedded in the cornea or conjunctiva, and helps to prevent infection. WAR I. In the non-penetrating injuries there is little to be added to what I have said about group (a). All glass must, of course, be removed from the conjunctival sac, and it will usually have to be picked out. Glass is the most tenacious of all the conjunctival foreign bodies. Concussion injuries of the eye may be divided into: (a) Hyphaema; (b) torn iris;
(c) torn lens capsule; (d) dislocated lens; (e) vitreous hemorrhage; (f) detached retina;
(g) commotio retinae.
I have seen large numbers of these cases, and the accepted treatments are well known; but I would particularly refer to traumatic detachment, of which I have seen not more than one or two. I-have had not more than ten detachments which have come to the various out-patient departments that I attend, since the bombing started, and of those not more than half have been air-raid casualties at the alleged time of onset of the detachment. Those who had had a detachment as the result of a direct blow on the eye were just as rare, and I think that this is the general experience. Owing to my position in the heart of London I have had to send all my detachments away to base hospitals, and I have no record as yet of the results obtained, but I understand that there have been quite good results on unpromising material. II. Penetrating but not perforating injuries.-Wounds of lids are fairly common, and by far the most difficult to treat. Nearly all go septic unless the wound edges are excised, and with the lid there is not much left to excise when there is a big gash in the tissues. So far I have contented myself with cleaning the edges of the wound with peroxide of hydrogen and cutting out all obviously damaged tissue unlikely to survive; and when in any doubt I have not sewn up the edges. The most difficult are those with a damaged tarsal plate. The correct treatment here would probably be a complete tarsectomy, but I have not tried it yet.
When there are multiple corneal foreign bodies, I do not touch them. These patients are soon comfortable if the eyes are kept well dilated with oily atropinex/2% b.d. and later with paroleine drops, and the foreign bodies rapidly fall out. Any which are left can be picked out later. Mr. Savin has pointed out that a great help in removing corneal foreign bodies of this class is a Leitz binocular operating microscope, such as may be found in most zoology laboratories, for the dissection of our smaller fauna.
Burns.-Most people agree on the danger of using tannic acid for skin burns. The violet dyes have given good results. Burns of the cornea are very uncommon. You will have read Jules Verne's books in your youth, and will remember one in which the hero has his eyes put out with red hot irons, and owing to the film of tears over the cornea, which was turned into steam, he fo.und when he recovered that the cornea had not been burned at all. I had an example of this not so long ago. A small boy aged 11 accidentally ran a stream of molten lead into his eye. When I saw him I was able to pick out a complete cast of the conjunctival sac, and beneath it was the cornea, quite clear and bright, though the conjunctiva of the fornices was cedematous and parboiled. He got away with nothing worse than a small symblepharon of the lower fornix.
The other groups are dealt with in much the same way as the corneal foreign bodies, but I had one case with subconjunctival dust ingrained, in which I had to excise the whole area of the conjunctiva affected, together with the lump of dust before the eye would heal.
III. Perforating injuries.-After the evacuation from Dunkirk I had a case of a soldier with a wound of the sclera at the outer side of the'left eye, with the tip of a large foreign body peeping through the sclera on the nasal side, havingpassed right across the vitreous but failing to penetrate the sclera on its way out. Having failed to extract it with a giant magnet, I seized it with a fixation forceps and eased it out; there was no gush of vitreous or pus but as the injury had been sustained some days before a fibrinous exudate round the -foreign body had probably prevented the vitreous from escaping.
In the other case a piece of metal had passed across the bridge of the nose, through the lower fornix of the sclera of the left eye to lodge in 'the left zygoma. The eye had to be removed eventually.
In a similar case in which the foreign body was protruding on the temporal side of the sclera, and the lens was undamaged, I tried to extract it with a pair of fixation forceps, but owing to the shocked and restless state of the patient I had to desist. On the third day the foreign body fell out, and the wound shut up like an oyster. He has now 1 vision, and a strand of retinitis proliferans which looks like leading to a detachment of the retina.
In another case a bomb fragment entered an eye from which a cataract had been successfully extracted some years previouslv. I left him alone except for putting him on a mydriatic. After a week I tried to pull it out with a pair of fixation forceps but I found I had got hold of a protruding knuckle of choroid, The choroid fortunately did not rupture, and within three weeks the gap had closed up and the man had 1-2 vision. There was never any sign of inflammation. Perhaps this is the result of having no lens matter to set up a post-operative iritis.
Glass has been the chief bugbear in these perforating injuries. It is very difficult to see even with the slit-lamp, and even more difficult to extract. Fortunately in most of the cases the glass has worked its way out even from the depths of the wound. In one case, a girl had a wound of the sclera which had apparently closed, but at the end of ten days a piece of glass '72 cm. in length and about 1 mm. in breadth extruded from it, pricked her lid and came out quite easily when pulled with forceps. The eye now shows a strand of retinitis proliferans in the vitreous which appears to be subsiding.
Most glass injuries are so liberally peppered with small glass fragments all over their upper parts, that any attempt to X-ray them for the purpose of an intra-ocular glass fragment is lost in the cloud of other small pieces of glass. How should we treat those cases who have a piece of glass lodged in the eye which shows no tendency to come out? Do they get any foreign body reaction, and do they require operative interference? I think the only indication for operative interference would be interference with the vision in an otherwise useful eye.
I have had about 20 to 25 severe glass injuries, and have had to remove ten eyes which were too pulped to save. The majority of the others were cases in which the glass had perforated the cornea or sclera and fallen out again, and all that was necessary was a clean up, iridectomy, and conjunctival flap. I have had one or two illuminating cases. One was admitted during an all-night raid, with some 80 casualties, mostly to one ward, and there was naturally some confusion as to the identity of the injuries sustained by any particular patient. This man was very badly shocked, and was receiving a plasma infusion when I visited the hospital next morning. He had his head swathed in bandages, and I was told that both his eyes had been pulped and had been removed by the surgeon. Consequently I did not examine him in his bad condition, but gave instructions to take the bandages down that night and irrigate both sockets. The Sister did so, and found the left eye badly pulped, and the right eye with a wound through the lid and the cornea above the pupil, with a prolapse of iris filling the wound. The next day I found that the iris was neatly blocking a small wound of the cornea. As the man was still exceedingly ill, I decided to leave him till more favourable cases had been dealt with. The next day the wound in the right eye had closed still further, though the iris was still up to the back of the wound. I do not know whether one is in danger of getting sympathetic ophthalmia in cases where there is a wound of both eyes, but I began to feel that there was little harm in waiting to see with this case, and indeed patience has been amply rewarded. The right eye had also a wound of the lens, and now the lens matter has absorbed, and the man awaits a final needling on a quiet eye. The left eye is now quiet, somewhat shrunken, with no perception of light.
The only other intra-ocular foreign bodv of interest I have seen was in a policeman who was wounded by an explosive incendiary bomb, and was admitted with a pulped right eye in which a large foreign body had been treated by X-ray. As the injury was a recent one, and as the eye was not savable I remiioved the globe. On cutting it open I found a large piece of brick, which had been driven straight through the cornea. CONCLUSIONS I. Glass injuries are the chief bugbear of air raids. To prevent them we need a vigorous campaign to inform the general public of the dangers of flying glass, and to Proceedings of the Royal Society of Medhetne prevent shopkeepers from replacing broken windows with yet more glass. Firemen and fire watchers should have a protective visor to keep flying debris out of the eyes.
II. Operative interference is not quite such a necessity in these cases as I have always been taught. All the cases that had to be left twenty-four hours before operation did quite well, despite the danger of infection. It may be that I have been very lucky so far, in having had so little infection. III. A magnet is not usually necessary for these cases. Most of the foreign bodies of the metallic class are large and they either damage the eye so extensively that it has to be removed, or they go right through the eye into the orbit, or stick in the sclera on the way ouit.
Discussion.-Mr. HAROLD RIDLEY said that eye injuries caused by aid raids were most serious, for not only were both eyes frequently involved but the injuries were more frequently complicated than in civil cases. Intra-ocular haemorrhage was usual and when that cleared commotio retinrm, macular degeneration or retinal detachment were frequently revealed.
Intra-ocular foreign bodies were frequently non-magnetic. In one case a non-magnetic foreign body, probably aluminium alloy, was seen at times freely suspended in the vitreous, and this eye eventually suffered from progressive macular disease. Magnetic foreign bodies were frequently round or square as opposed to the flake of metal almost invariably found in industrial accidents. When these clumsy fragments perforated the sclera it was generally easier to remove them via the wound of entry rather than by the usual anterior route. If detachment were visible or suspected a diathermy barrage could be applied around the wound.
Though multiple corneal foreign bodies caused intense lacrimation and photophobia it was difficult to remove them all at once and several sessions were usually required to deal with those particles causing marked irritation or inflammation of the cornea. Some deeply embedded fragments caused little or no reaction and were better left alone if the track epithelialized over.
Glass wounds were common, especially from broken windows. Glass was always difficult to see in an eye but window glass was relatively opaque to X-rays and a useful hint for approximate localization was to X-ray the eye from front and side after fitting a Zeiss contact glass. The relative position of the shadows gave a good idea of the position of the foreign body.
Mr. AFFLECK GREEVES said that he agreed with Mr. Tyrrell that it was advisable to deal with certain cases after a lapse of time, when the patient's general condition had improved. WVith regard to glass, all the intra-ocular glass cases he had seen, due to injuries sustained in air raids, had had the eye disorganized. He had not seen any cases with small bodies in the eye; the foreign bodies had all been large. He could cite one instance-not a war case-in which a piece of glass was left in the eye and did no harm. The injury was caused by the explosion of a bottle. One eye was completely disorganized and the other wvas penetrated by a small piece of glass which lodged in the back of the eye. The lens became opaque. He evacuated the lens, and the eye remained perfectly quiet, the resulting vision being 1. The eye never gave any further trouble although the glass was still there. He asked if Mr. Tyrrell had seen cases in which a piece of glass had been embedded deeply in the cornea, and if so, had it an irritating effect ? He had seen one case in which a triangular piece of glass was deeply embedded in the centre of the cornea. The eye in this case was otherwise damaged, and it was impossible to see the foreign body until the eye had settled down. The piece of glass became surrounded by an area of slight haze, and it seemed to him that this opacity was increasing. He therefore took out the glass, although rather loth to do so as it vas so deeply embedded that it was impossible to avoid a certain amount of trauma. The case was too recent for him to sa-v whether the haze was going to clear up or not. Had any member had a similar experience ?
He suggested that the haze might have been caused bv inbibition of fluid through the torn fibres of the substantia propria of the cornea.
Mr. C. DEE SHAPLAND agreed that glass injuries were the commonest as the result of bombing, and also the most difficult to deal with. Spicules of glass in the anterior chamber could quite easily be removed through a keratome section in the usual position, followed by an A.C. washout, and recentlv he had been able to free a particle of glass deep in the cornea and projecting behind the posterior corneal surface, by introducing an iris repositor through a keratome section followved bv A.C. lavage. Glass in the vitreous was best left alone. He agreed with MIr. Tyrrell that no harm ensued from leaving perforating injuries for some twelve to twenty-four hours, by which time the patient had a chance to get over the state of primary shock, the injury to the eye being almost invariably associated with multiple traumata to other parts, usually of the face, of greater or lesser severity.
Dr. W. G. DAVIDSON said that he had had twvo cases wvhich were due to explosions.
The cornea in both cases was opaque, and it seemed a hopeless task to remove all the small particles which were embedded in the eye. In the first case he treated it by lavage and atrol)ine and it took a long time to clean up. In the other case he took the border step of removing the whole of the corneal epithelium and the result was an almost perfectly clear cornea. Here were two cases wvhich looked the same but the case treated on conservative lines gave a much less satisfactory result than the other.
Mr. Tyrrell had mentioned the fact that molten metal which xvent into the eye had not burned the cornea. He himself had seen a case in which molten metal went right into the eye, but he had onlv to pick a cast of metal off the cornea, the epithelium being perfectly intact. The explanation was probably the phenomenon of the spheroidal state of water. When a drop of boiling water was dropped on to red hot metal it passed into the spheroidal state. The drop ceased to boil. Indeed evaporation was so rapid that the loss of heat lowered the temperature of the drop instantly to 2060 F. A similar phenomenon might occur when the cornea was brought into contact with extreme heat such as molten lead, the moisture in the eye at once assuming the spheroidal state and giving protection by a layer of vapour. It was well known that the hand could be passed into molten lead without injury, and there was thus a scientific foundation for the story of Michael Strogoff, whose eyes were undamaged in spite of an attempt to burn them out.
He had been using albucid for about nine months in every case in which, in a war injury, there was any evidence of sepsis. He had used it in perforating wounds of the cornea and had been surprised at the rapidity with which they cleared up. He used it on a punctured wound of the cornea, where the case was not seen until four days after the occurrence, and had a good deal of discharge with pus in the anterior chamber. This again cleared up perfectly. He had also used it in children afflicted with blepharitis and conjunctivitis and the results were very good. A 30% solution was useful in infected w-ounds of the eyelids. On application the condition healed by first intention.
Mr. VICTOR PURVIS said that he had seen several cases in which small splinters of glass were lying on the iris and causing no trouble whatever. If within the cornea, again, they did not cause trouble unless they were near the surface, and the epithelium over them became abraded, when the eye immediately became irritable and then the foreign body had to be removed.
Mr. Tyrrell's suggestion of 20% silver nitrate as an irrigation fluid was rather a strong solution and j :i,ooo silver nitrate had proved very generally successful. It wvould for example make an intra-ocular operation quite safe in the presence of a pneumococcal culture.
No speaker had as yet mentioned blast injuries causing vitreous hoemorrhage. Had any member seen a definite case of eye injury due to blast wvhen nothing, apparently, had hit the eye, other than an impact of air? Dr. DOROTHY CAMPBELL (in reply to the last speaker) said that she had seen three cases in Wvhich evidently some expansion of the atmosphere had split the choroid. This generally occurred as a clear split in the choroid, a thin crack, semicircular, about as long as the disc, and situated between the disc and the macula. She had seen another case of sudden proptosis due to retrobulbar haemorrhage, in which blindness occurred immediately. There were no changes in the retina, and no history other than of exposure to blast.
Mr. J. D. M. CARDELL said that wvith regard to multiple foreign bodies in the cornea, Mr. Savin wAas trying an electrolytic method of getting rid of them. He was assisted at Horton by a chemist wvho selected the electrolvte suitable for the foreign body embedded in the cornea. Other ways in which foreign bodies could be removed included the American method of mounting a very small dental bur in an ordinary trephine and burring each foreign body. In that way the c-orneal tissue around it was loosened, and thus the foreign bodv was enabled to come out more easily. Another method was to touch each with carbolic acid. There wvas a Ffench method of localization which consisted in injecting an opaque substance such as lipiodol as close as possible to the cornea. WVith lipiodol the X-ray photograph would indicate clearly the curvature of the globe of the eve and the rest of the curve could be reconstructed geometrically so as to show whether the foreign body xvas iniside or outside the eve. Mr. Ridley s suggestion about putting on a contact glass w-as helpful, and it might be an additional advantage to p)lace a dot of sealing wA-ax on the contact lens, marking the centre of the cornea of the patient before the X-ray 1)icture was taken.
Wing-Commander KEITH LYLE said that M\lr. Tyrrell had mentioned the difficulty of doing operations under local anaesthesia. This could be easily overcome by employing general anmusthesia preferably by the use of intravenous sodium pentothal. As a routine in the Royal Air Force one carried out operations in that way. The cases concerned were usually young m-ien who w-ere sensitive and apprehensive, and one obtained better results without having to relx upon the co-operation of the patient.
He had a case of an intra-ocular foreign bodv in an air-gunner, x-ho w-as shot, and had multiple foreign bodies in the face and in one of his hands. rhe surgeon removed the foreign substance from the hand, and the speaker tested it and found it non-magnetic, so he assumed that the foreign bodv in the eyre was also non-magnetic. This seemed to be so often the case wvith metallic intra-ocular foreign bodies.
With regard to pieces of glass in the eye, he had a case undler observation at the moment in which the injurv occurred eight months ago. The piece of glass situated just belhind the iris appeared to be causing no trouble and the eye was quiescent. It seemed likely that a piece of glass embedded in the eve wvas not necessarily a cause of irritation.
Colonel FRANK JULER said that one speaker had mentioned in rather glowing terms the value of albucid as a preventive of sepsis or as a treatment of sepsis when established. He rather doubted whether the application of sulphanilamide as a local measure in the eye had proved generally to be of much value in relation to sepsis.
Squadron Leader A. G. CROSS said that txvo of the speakers had mentioned blast injuries. He sawv an interesting case at about the time of the Dunkirk evacuation. The injury wvas apparently due to the blast of an exploding bomb or shell; this occurred close to the man, but there was no sign of perforating injurv caused by flying metal. Nevertheless, both globes w-ere ruptured. The man was not seen until he came back to this country four or five days after the injury, when the picture was the two ruptured globes and no other wound, and nothing could be done but evisceration of the remnants of the eyes.
WVith regard to non-magnetic foreign bodies, he felt that x-heni the eye was put up to the magnet one could never be sure that the foreign body, though magnetic, would come forwvard. In certain cases, a foreign body was clearly seen in the fundus. In one such case that he had in minid, the foreign body might have been embedded in the sclera very firmly, though it did not appear to be, but there w as absolutely no reaction to the magnet. There was, however, good vision in the eye, and it wvas decided that it would be better to do nothing for the time being. About two months later, there was quite definite evidence of siderosis. It appeared that although these metallic foreign bodies might be non-magnetic or so wA-eakly, magnetic that they could not be attracted forward, there wvas sufficient iron in them to cause a siderotic reaction in the globe. During the last wvar the opinion was formed that to remove non-magnetic foreign bodies by a posterior route did not give very good results.
Mr. S. S. SUMNER drew attention to a method of localization of foreign bodies which might be more extensively practised when the more exact methods of radiological localization vere not obtainable. If the position of the foreign body be " roughly " localized by radiography one should reflect the conjunctiva and if necessary a muscle over the approximate position of the foreign body in the eye and then in a dark room, after dark adaptation apply a transilluminating lamp to the cornea so that the light shines into the eye; it (the eye) then lights up like a little chinese lantern. If the foreign body is in the sclera, as most are, its position is marked by a little black dot in the " chinese lantern " of the illuminated bulb. This pyobably affords more exact localization than is obtainable by other methods.
Obviously it is only applicable to opaque foreign bodies which are situated in the anterior two-thirds or so of the eye but in suitably selected cases is helpful.
Once found the position of the foreign body can be marked on the sclera by a nick with a Graefe knife. The PRESIDENT said that war injuries of the eye were not very different from civilian injuries, at least in a district like his, where they were very familiar with industrial injuries caused by metal or glass or other foreign bodies, and the treatment was very much on the same lines. There was, however, a larger proportion of serious bilateral injuries in the wvar. Certainly among the cases seen in Glasgow there had been a number of these bilateral or binocular injuries which had raised difficult points in treatment. The lesson to be learned there was to hold one's hand in the early stages.
He could quote several cases in which both eyes were so badly damaged that it was difficult to say which was the worse. In one case the eye which in the early stages looked the more serious turned out in the long run to be the more useful eye of the two. The one eye contained a large vitreous haemorrhage, but looked well, while in the other there was laceration of the cornea, iris and lens, and it seemed doomed to removal.
Yet this second eye was restored to usefulness while the other never got out of the stage of poor light perception and poor field. One should hesitate about removal of either eye in a bilateral injury until the ultimate result became a little clearer. It seemed impossible to generalize about glass injuries, for instance as to whether the presence of a foreign body consisting of glass was likely to be fatal to the eye. The question of sepsis had to be considered, also the cuestion of the chemical composition of the glass itself, wNhich might produce a chemical effect on the tissues of the eye, comparable with that of metal in its capacity to destroy vision. If the glass were sup)erficially situated-that is, if it were in the cornea-it could be seen generally by focal illumination, and even if in the anterior chamber it could, as a rule, be removed.
Probably it was easier to remove glass from the cornea than to remove metal. Little sspicules of metal were very apt to be barbed, and sometimes were difficult to remove without dissection, but glass foreign bodies would usually slip out of their pocket more easily than a piece of metal of comparable size and shape. But if the glass foreign body were in the vitreous or interior of the eye one could do nothing with it and must take one's chance-he did not think it wise to remove the eye because the glass was there.
With regard to multiple foreign bodies, where the slit-lamp showed particles of all sizes, and at all depths from the epithelial surface right down to the posterior surface of the cornea, it was impossible to remove all these foreign bodies by any method. Many such cases were seen in civil occupations, as, for example, during work employing compressed air; in which the workman may receive a gust of compressed air on his face, carrying with it into the eye a large number of small foreign bodies. One could only remove those which lent themselves to removal superficiallv, leaving the others to take their chance. A good deal had been done in the removal by means of forceps, of intra-ocular foreign bodies which were non-magnetic or non-metallic; but he understood that the prognosis in such cases, even where the removal wvas successful, was fairly bad from the point of view of survival of vision.
In his own, not very great, experience he had seen during the present war a smaller proportion of magnetic foreign bodies and a larger proportion of non-magnetic foreign bodies than previously. Indeed, he thought he had not had one case of intra-ocular foreign body caused by magnetic metal among the war casualties he had so far seen. One or two were caused by particles of non-magnetic alloys.
The question of the demand for excision of the eye was always difficult, and it would be interesting to hear the general experience with regard to the frequency of excision demanded in war injuries. Out of some 30 serious injuries of the eye received in his hospital eight had required excision-that was, roughly, the proportion found locally.
An interesting point had been raised in connexion with blast or windage injuries to the eye. A number of strange occurrences had been noted, such as intra-ocular haemorrhage which appeared to be purely the result of air concussion. In civil life injuries to the orbital region resulting from a blow or a fall not infrequently involved damage to the optic nerve, and to the vision, with ultimate optic atrophy. In these there were superficial signs of local injury; but among the eye injuries seen in this war he recalled two cases-both in women-in which there was very little superficial bruising of the brow, not more on the affected side than on the other, but with inactive pupil, immediate loss of vision in the affected eye, and all the signs of optic atrophy. He could not persuade himself that there had been a sufficient blow on the side of the blind eye to account for the injury to the optic nerve. Yet it was difficult to think that concussion by air was sufficient to cause that injury. Those in a position to see these injuries might keep in mind the point as to the possible effects of air concussion. He wvas sure that some of them escaped detection altogether. In anv clinic where the cases were seen in the first place by a physician or surgeon, and there was no external sign of injury to the eye, the ophthalmic surgeon might not be called in consultation, and the lesion would escape notice.
Mr. TYRRFLL (in reply) said that he had had onlv one case of glass stuck in the cornea; it was quiet for two davs, and then the glass started to work out. There were twvo pieces of glass, pyramidal in shape, and the straight edges were in the centre of the cornea. All one could do wvas to put a needle underneath them, and they came out quite easily.
No speaker had enlightened them on the point wvhether, if both eyes were injured, there was any danger of " svmnathetic " or not.
He once tried to do some experiments wvith pentothal, and found the great difficulty to be in controlling the eye. He rather liked to have the co-operation of the patient, though in such a feeling it rnight be that he was influenced by the consideration that not only should he knowv wvhat he was doing, but that the patient should know also.!
